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Description 

[0001] The invention relates to a device for optically 
measuring the angular velocity of a rotating object, 
which device comprises: 5 

a rotatable first disc adapted to be driven by the ob- 
ject, and a second disc, both discs being provided 
with a periodical and rotationally symmetrical pat- 
tern of elongated interruptions in a disc face, the io 
patterns of the two discs being opposite to each oth- 
er; 

an illumination system for simultaneously illuminat- 
ing the complete area of each of the two patterns; 
and 15 
a detection system. 

[0002] The invention also relates to a device of this 
type which is made suitable for measuring the linear ve- 
locity of an elongated object. 20 
[0003] The invention further relates to a capstanless 
tape scanning apparatus provided with two reels to be 
used as supply reel and take-up reel, a scanning head 
arranged in the path covered by the tape between the 
two reels and a tape speed control loop comprising a 25 
tape speed sensor and a control circuit for controlling 
the speed of a motor for a reel functioning as the take- 
up reel. 

[0004] An optical angular velocity measuring device 
is known from United states Patent 4,658,132. 30 
[0005] Capstanless tape scanning apparatuses are 
known in various embodiments and described in, inter 
alia GB Patent Specification 1,330,923 and US Patent 
3,809,335. As has been noted in the GB Patent Speci- 
fication, the use of a capstan in combination with a pres- 35 
sure mechanism for driving a tape at a constant linear 
speed has the advantage that an accurate control of the 
tape speed can be realised at minimal cost as far as the 
control itself is concerned. However, when a capstan is 
used, a number of drawbacks occur, three of which have 40 
been mentioned in the British Patent Specification, viz. 
a complicated mechanism for introducing the cassette, 
difficult guidance of the edges of the tape and a greater 
risk of damage of the tape. Moreover, there are prob- 
lems of contamination and a slipping tape. Said draw- 45 
backs and problems can be prevented by driving the 
tape in a different manner than with the aid of a capstan, 
viz. by means of the supply reel and/or the take-up reel. 
In this case, provisions have to be made to keep the 
tape speed constant at the location of the scanning 50 
head. A possible provision mentioned in the GB Patent 
Specification GB 1,330,923 is the use of a tape-driven 
tachometer which is not further described and, moreo- 
ver, is discarded as being less suitable. In the GB Patent 
Specification a choice is made for a system in which one 55 
of the reels is driven by means of a control signal and a 
non-linear signal which is superimposed thereon and is 
inversely proportional to the diameter of the tape on the 



2 

relevant reel. In a capstanless tape scanning apparatus 
in which the tape speed is controlled by the driving 
mechanism of the take-up reel, a slip coupling should 
be present in this driving mechanism, which slip cou- 
pling leads to loss of energy. US Patent 3,809,335 de- 
scribes atape driving apparatus in which the supply reel 
and the take-up reel are driven and in which accelera- 
tion, deceleration, speed, as well as tape tension are 
measured. This apparatus does not comprise a sepa- 
rate tape speed measuring station. 
[0006] Since the scanning head of a tape player is 
present at some distance from both the supply reel and 
the take-up reel, it is preferred to use a separate speed 
measuring station which is arranged close to the scan- 
ning head so that the speed is measured at the location 
where the speed should be constant. The signal of the 
speed measuring station may alternatively be used as 
a time base correction when processing the information 
signal read from the tape. It is further preferred to use 
an optical measuring device because such a device can 
be implemented at low cost and at small dimensions by 
means of the present-day techniques and because it 
has a high resolving power and a great measuring ac- 
curacy. As compared with a magnetic angular velocity 
sensor, the optical sensor has the advantages that the 
quality of the measured output signal is less dependent 
on the range of revolution frequencies in which the 
measurements take place and that it is less sensitive to 
electric interference. In a magnetic sensor, disturbing in- 
teractions between the magnet and the bearings may 
occur. 

[0007] The optical angular velocity measuring device 
described in US Patent 4,658,132 and intended for 
measuring the angular velocity of a motor could be con- 
sidered for use in a tape speed measuring station. The 
device described in US Patent 4,658,132 comprises a 
first disc rotating with the motor shaft, on which disc in- 
terruptions in the form of light-transmissive slits are ar- 
ranged in the form of a ring, and a second stationary 
disc which is provided with a plurality of radiation-sen- 
sitive detection elements also arranged in a ring, the 
number of detection elements corresponding to the 
number of slits on the rotatable disc. This disc is illumi- 
nated and the radiation passing through the slits is re- 
ceived by the detection elements. When the motor is ro- 
tated, the slits are displaced with respect tothe detection 
elements so that maximum and minimum quantities of 
radiation are alternately received by the detection ele- 
ments. The sum of the output signals of these elements 
is a periodical signal whose frequency represents the 
angular velocity of the slotted disc and hence that of the 
motor. 

[0008] German Patent Application 2155970 de- 
scribes another angular velocity sensor comprising a 
circularly bent tubular radiation source within which a 
rotating slotted drum and a stationary slotted drum are 
arranged, and in which a bundle of optical fibers trans- 
ports the radiation passing through the two slotted 
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drums to a detector. 

[0009] It is an object of the present invention to pro- 
vide a novel optical angular velocity measuring device 
which, as compared with that described in US Patent 
4,658,132, has a number of advantages, the most im- 
portant advantage being a higher resolving power and 
better use of the available radiation. The device accord- 
ing to the invention is characterized in that the illumina- 
tion system comprises a radiation source in the form of 
a diode and a radiation guide which converts the radia- 
tion from the source radiation to an illumination pattern 
having a shape corresponding to that of the patterns, 
and in that the detection system is constituted by a ra- 
diation guide for receiving radiation passing through the 
two patterns and coming from the illumination system, 
and for guiding and concentrating this radiation to a 
beam having a circular cross-section, and a single de- 
tector for converting the intensity variation of this beam 
into an electric signal. 

[0010] The radiation source diode is a light-emitting 
diode (LED) or a semiconductor laser. The single detec- 
tor is, for example a conventional photodiode. The an- 
gular velocity sensor is built up from conventional ele- 
ments and very small and inexpensive elements. 
[001 1 ] The resolving power is now determined by the 
number of interruptions in the two discs. Very narrow 
interruptions and hence a large number of them can be 
provided on the discs by means of modern techniques. 
In the device described in US Patent 4,658,132 the ac- 
curacy is limited because the detection elements them- 
selves and the strips between these elements must 
have a relatively large width so that the number of de- 
tection elements which can be provided on the station- 
ary disc is limited. Since ; according to the invention, the 
discs are illuminated with a beam having a uniform in- 
tensity distribution, a great accuracy can be achieved. 
[0012] It is remarked that DE-A-1 .259.621 shows an 
angular velocity measuring device comprising a rotating 
first disc and a stationary second disc both having an 
annular pattern of slits. In this device an illumination 
beam is used which has a cross-section larger than the 
discs surfaces, so that not all of the radiation from a light 
source is used for measuring. Moreover the detector is 
an annular detector and the device does not comprise 
means for converting the radiation from the two discs 
into a small beam with a circular cross-section in the 
plane of the detector. 

[0013] Also FR-A-2. 11 3.895 disclose an angular ve- 
locity measuring apparatus comprising a stationary first 
disc and a rotating second disc both being provided with 
an annular pattern of slits. In this device a bundle of fib- 
ers is used to guide light from a radiation source to the 
patterns and from the patterns to a detector. The bundle 
of fibers is spread out radially at the patterns, such that 
each individual fibre illuminates a portion of an individual 
slit. 

[0014] According to the invention, a device for meas- 
uring the absolute value of the angular velocity is further 



characterized in that the second disc is arranged to be 
stationary. 

[0015] The device according to the invention may 
however, also be characterized in that the second disc 
5 is driven at a constant angular velocity. The angular ve- 
locity can then be measured with respect to a reference 
velocity. This device may be used, for example, in an 
apparatus in which it is only important that the angular 
velocity is constant and equal to a reference value. 
w [0016] The above-mentioned devices may be further 
characterized in that one of the patterns is divided into 
a first and a second, periodical and rotationally symmet- 
rical sub-pattern of interruptions whose periods are 
equal, the positions of the interruptions of the second 
15 sub-pattern being offset over a distance which is equal 
to one-fourth of the period of the sub-patterns with re- 
spect to the positions of the interruptions of the first sub- 
pattern, and in that a second detector is provided for 
receiving radiation passing through the second sub-pat- 
20 tern and the pattern of the other disc. 

[001 7] It is not only possible to determine the angular 
velocity or the magnitude of a deviation between this ve- 
locity and a reference speed by means of this device, 
but also the direction of the rotation or of the deviation 
25 with respect to the reference speed. 

[0018] There are two classes of embodiments of the 
device according to the invention. The embodiments of 
the first class are characterized in that one of the discs 
is a round radiation-guiding disc whose pattern of inter- 
so ruptions is provided on the outer edge of the disc and in 
that the other disc is an annular radiation-guiding disc 
which is arranged around the other disc and whose pat- 
tern of interruptions is provided on the inner edge of the 
disc. 

35 [0019] An advantageous embodiment of the first class 
is further characterized in that the illumination system is 
constituted by the annular disc and a radiation source 
located opposite the outer side of said disc, and in that 
the round disc is provided with a conical reflector and 
40 forms part of the radiation-collecting system. 

[0020] Since the discs now not only function as carri- 
ers for the patterns of interruptions but also form part of 
the illumination system which must supply a radiation 
beam having a uniform intensity distribution, and form 
45 part of the collecting system, the number of elements of 
the device can remain limited. 

[0021] A preferred embodiment of the first class is 
characterized in that the annular disc is constituted by 
the raised edge of a radiation-guiding disc which is U- 
50 shaped in cross-section and is internally provided with 
a conical reflector, while one of its disc surfaces sup- 
ports the radiation source and the other disc surface 
supports the detector, and in that the round disc is pro- 
vided with a reflector. 
55 [0022] This embodiment yields a better homogene- 
ous illumination of the patterns than the first embodi- 
ment of the first class. 

[0023] The second class of embodiments has the 
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common characteristic feature that the first and second 
discs are round discs which are arranged opposite each 
other and that the patterns of interruptions on these 
discs are annular patterns. 

[0024] An advantageous embodiment of the second 
class is characterized in that the two discs are radiation- 
guiding discs, one of which forms part of the illumination 
system and the other forms part of the collecting system, 
and in that radiation is trapped within the discs due to 
total internal reflection, while radiation can emerge from 
the disc associated with the illumination system w'athe 
pattern of interruptions in said disc, and radiation can 
enter the disc associated with the collecting system via 
the pattern of interruptions in said disc. The advantage 
of this embodiment is again that the number of elements 
of the device can remain limited. 
[0025] The embodiments of both the first and the sec- 
ond class may be further characterized in that the inter- 
ruptions are constituted by deformations in a smooth 
disc surface. 

[0026] Advantageous use is made of the fact that ra- 
diation which, due to total internal reflection, remains 
trapped in this disc in the case of perfectly smooth disc 
surfaces may emerge from the disc at positions where 
surface deviations occur. The deformations may consist 
of grooves which can be provided easily and accurately 
for example by means of scratching. 
[0027] The embodiments of the first and the second 
class may alternatively be characterized in that the in- 
terruptions are constituted by transparent slits in an 
opaque disc surface. 

[0028] Such slits can be accurately provided at low 
cost by means of photolithographic and replica tech- 
niques. 

[0029] The embodiments of the first and the second 
class may be further characterized in that at least one 
of the discs is made of a transparent synthetic material. 
Such a synthetic material, for example polymethyl meth- 
acrylate (PMMA) not only has the property of being 
transparent but also the advantages that it is inexpen- 
sive and can easily be shaped, for example by means 
of moulding. 

[0030] The embodiments of the second class may be 
further characterized in that the discs are opaque and 
the interruptions are constituted by slits in these discs, 
and in that the illumination system is adapted to supply 
a beam having an annular cross-section whose inner 
radius is at least equal to and whose outer radius is at 
most equal to the corresponding radii of the annular pat- 
tern of slits of the first and the second disc. 
[0031] Said discs provided with slits, hereinafter re- 
ferred to as slotted discs, can be made in a simple and 
inexpensive manner, for example, via a replica process 
from a master disc. If the radii of the annular beam cross- 
section, or the illumination ring, are equal to those of the 
annular slit structure, or the slotted ring, no measuring 
radiation will be lost, no false radiation may be produced 
and the slotted rings are completely illuminated so that 



inaccuracies are averaged out per slit and have no effect 
on the measurement. 

[0032] If some tolerance is to be allowed for the mu- 
tual positioning of the slotted rings and the illumination 

5 ring, it is preferred to make the width of the illumination 
ring smaller than the width of the slotted rings. 
[0033] However, it is alternatively possible to make 
the width of the illumination ring larger than that of the 
slotted rings so as to obtain a desired position tolerance. 

10 [0034] It is to be noted that the abstract of JP Patent 
Application 61-228310 describes an angular position 
sensor not being a speed sensor in which an annular 
illumination beam is used. However, the rotatable disc 
of this sensor has one slit only so that the available ra- 

15 diation is not used efficiently and the measuring result 
is dependent on the inaccuracies of the slit. 
[0035] An embodiment of the device according to the 
invention, in which the radiation is efficiently transferred 
to the rotatable slotted disc so as to realise an annular, 

20 homogeneous illumination, is further characterized in 
that the illumination system successively comprises a 
radiation source, a first radiation guide and a rotatable, 
radiation-guiding disc having an oblique reflecting edge 
and being arranged proximate and parallel to the rotat- 
es able disc. 

[0036] The first radiation guide ensures that all source 
radiation coupled therein remains available for the 
measurement and provides the possibility of a compact 
design of the illumination system. Due to its rotational 

30 symmetry, the rotatable radiation-guiding disc ensures 
uniformity of radiation and the oblique edge ensures that 
the radiation spot on the slotted disc is annular. 
[0037] An embodiment of the device in which the ra- 
diation passed by the slotted discs is concentrated as 

35 efficiently as possible to a beam which is suitable to be 
supplied to the detector is characterized in that the com- 
posite detection system further comprises a second ra- 
diation-guiding disc having an oblique reflecting edge 
and being arranged at the side of the second slotted disc 

40 remote from the rotatable slotted disc, while a conical 
reflector is centrally arranged in said second radiation- 
guiding disc. 

[0038] The oblique edge of the second radiation-guid- 
ing disc converts the annular radiation spot formed ther- 
ms eon into a fan of sub-beams directed towards the centre 
of the disc and the central cone reflects these sub- 
beams in one beam having a circular cross-section. 
[0039] This embodiment may be further characterized 
in that at least one of the two radiation-guiding discs is 
50 made of a transparent synthetic material. This synthetic 
material may be PMMA again. 

[0040] The embodiment in which two slotted discs are 
used is preferably further characterized in that a second 
radiation guide for guiding the radiation from the conical 
55 reflector to the detector is arranged between the second 
radiation-guiding disc and the detector. 
[0041] An embodiment of the device according to the 
invention, which is advantageous from a constructive 
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point of view, is further characterized in that the radiation 
source, the first radiation guide, the second radiation- 
guiding disc, the second radiation guide and the detec- 
tor are arranged in a U shape and that a part of the first 
radiation guide constitutes the central portion of the U 
and has the shape of a hollow tube for accommodating 
a rotary shaft. This shaft may be fixedly connected to 
the object and thus rotate with this object. However, the 
shaft may alternatively be a stationary shaft, with the 
object rotating about it. 

[0042] The last-mentioned embodiment provides the 
possibility of integrating the radiation source, for exam- 
ple in the form of a LED and the detector on one support 
and consequently limiting the number of components to 
be positioned separately. 

[0043] The above-mentioned embodiments of the de- 
vice may be further characterized in that the rotating ob- 
ject is a friction roll which is driven by a moving elongat- 
ed object and thus transforms the device into a linear 
velocity measuring device. 

[0044] In this way the field of application of the meas- 
uring device can be extended to those professional and 
consumer areas where linear velocities must be meas- 
ured with great accuracy. 

[0045] The invention further relates to a tape scanning 
apparatus provided with two reels to be used as supply 
reel and take-up reel, at least one scanning head ar- 
ranged in the path covered by the tape between the two 
reels and a tape speed control loop comprising a tape 
speed sensor and a control circuit for controlling the 
speed of the reel functioning as the take-up reel. This 
apparatus is characterized in that the tape speed sensor 
is a linear velocity measuring device as mentioned 
above. 

[0046] Since the tape speed sensor in such a con- 
sumer apparatus should be inexpensive and small but 
also accurate and reliable, the speed sensor according 
to the invention is eminently suitable for this purpose. 
[0047] Such a tape scanning apparatus, which further 
comprises 

a reproducing head for reproducing an information 
signal recorded on the tape, 
a buffer memory, an input of which is coupled to an 
output of the reproducing head and an output of 
which is coupled to an output terminal for supplying 
the information signal, 

first clock signal generator means for generating 
and supplying a first clock signal having a first clock 
frequency at an output which is coupled to a write 
clock signal input of the buffer memory, said buffer 
memory being adapted to store the information sig- 
nal in response to the first clock signal, 
second clock signal generator means for generat- 
ing and supplying a second clock signal having a 
second clock frequency at an output which is cou- 
pled to a read clock signal input of the buffer mem- 
ory, said buffer memory being adapted to supply the 



information signal stored in the buffer memory at the 
output in response to the second clock signal, one 
of the first or the second clock signal generator 
means being adapted to generate a clock signal 

5 having a fixed clock frequency, 

detection means for determining a filling level of the 
buffer memory and for supplying a control signal at 
an output, which control signal is a measure of the 
filling level of the buffer memory, is further charac- 

io terized in that an output of the speed sensor is cou- 
pled to an input of the other one of the first or the 
second clock signal generator means, in that said 
other clock signal generator means are adapted to 
derive a clock signal having a clock frequency in de- 

15 pendence upon the electric signal of the device, and 
in that the output of the detection means is coupled 
to an input of the control circuit for controlling the 
speed of the take-up reel. 

20 [0048] In such a tape scanning apparatus, the buffer 
memory is intended to perform a time base correction 
on the signal read from the tape by the reproducing 
head. Moreover, the filling level of the buffer memory is 
used to control the tape speed. Particularly when the 

25 device with the friction roll according to the invention is 
used, a very satisfactory control can be realised so that 
it is even possible to reproduce analog compact cas- 
settes at a HiFi quality. 

[0049] In this respect it is to be noted that it is known 

30 from "Research Disclosure" of December 1993, pp. 
805/6 to realise a combined time base correction and 
tape speed control when reading an audio signal in a 
tape scanning apparatus. However, in this case the write 
clock frequency is derived from the signal read from the 

35 tape. Hence, the known combined time base correction 
and tape speed control appears to operate less satis- 
factorily. However, the device using the friction roll ac- 
cording to the invention has such a large resolving pow- 
er and is so accurate and reliable that it is the use of this 

40 device in the tape scanning apparatus that has led to a 
satisfactory realisation of the combined control. 
[0050] These and other aspects of the invention will 
be apparent from and elucidated with reference to the 
embodiments described hereinafter. 

45 [0051] In the drawings 

Fig. 1 shows a part of a tape scanning apparatus in 
which the angular velocity measuring device ac- 
cording to the invention can be used; 
50 Fig. 2 shows the principle of this measuring device; 
Fig. 3 shows a slotted disc to be used in this device; 
Fig. 4 shows a slotted disc with which also the di- 
rection of rotation of an object can be determined; 
Fig. 5 shows a first embodiment of the measuring 
55 device; 

Figs. 6a and 6b show constructive details of this 
measuring device for use in a tape scanning appa- 
ratus; 
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Fig. 7 shows an alternative embodiment of the 
measuring device; 

Fig. 8 shows parts of the radiation-guiding discs 
provided with interruptions for use in this device; 
Fig. 9 shows an embodiment of the measuring de- 
vice in which the interruption patterns are provided 
on the edges of the discs; 

Figs. 1 0a and 1 0b show a device analogous to that 
of Fig. 7 for measuring the speed of revolution of a 
motor; and 

Figs. 1 1 a and 1 1 b show a device analogous to that 
of Fig. 9 for measuring the speed of revolution of a 
motor. 

Fig. 12 shows a preferred embodiment of a meas- 
uring device for measuring, inter alia the speed of 
revolution of a motor; and 

Fig. 1 3 shows an embodiment of the tape scanning 
apparatus according to the invention. 

[0052] Fig. 1 shows components of a tape scanning 
apparatus which are relevant for understanding the 
present invention. This apparatus has a scanning head 
1 which may comprise a plurality of scanning elements 
and with which information, for example audio or video 
information or data can be read from, written on or 
erased from a magnetic tape 2 which is accommodated 
in a cassette 3. The scanning head is coupled to a 
known electronic circuit 5 via an electric connection 4. 
This circuit comprises, inter aiia an amplifier and decod- 
ing circuit 6 for the signal which has been read and, in 
the case of an audio tape scanning apparatus, it is con- 
nected to a loudspeaker 7 with which the audio signal 
which has been read is made audible. The audio tape 
scanning apparatus may be of the SDAT type or of the 
DCC type and details of such an apparatus have been 
described in, inter aiia EP Patent Application 0,504,973. 
[0053] The apparatus further comprises tape trans- 
port means in the form of reels 8 and 9 which are driven 
by motors 1 0 and 11 and a motor control circuit 16. Dur- 
ing operation the tape is transported from a supply reel, 
for example reel 8 wathe guide rolls 13 and 14 to a take- 
up reel, for example reel 9. 

[0054] The tape may not only be a digital video or au- 
dio tape but also an analog video or audio tape and the 
invention can be used to great advantage, particularly 
in the latter case and generally in tape scanning appa- 
ratuses in which a disturbance referred to as jitter oc- 
curs. Moreover, the tape may not only be a magnetic 
tape but also an optical tape which may comprise an 
audio or video program or data. In the case of an optical 
tape the apparatus is not equipped with a magnetic 
scanning head but with an optical scanning head which 
may also comprise one or more scanning elements. The 
tape may alternatively be a magneto-optical tape, in 
which case the scanning head is provided with a mag- 
netic coil as well as optical means for forming a scanning 
spot on the tape at the location of the magnetic coil, 
which spot is used both for writing and reading informa- 



tion. 

[0055] According to the invention, all the above-men- 
tioned apparatuses are provided with a tape speed 
measuring device which comprises, inter alia a friction 

5 roll which is driven by the tape. For the sake of simplicity 
only the friction roll 21 of the tape speed measuring de- 
vice is shown in Fig. 1 . As is diagrammatically shown by 
means of the connection 13 in Fig. 1, the output signal 
of this measuring device is applied to the control circuit 

io 16 for the reel motors 10 and 11 so that the speed of 
revolution of these motors can be adapted to the tape 
speed measured at a position proximate to the scanning 
head 1 so that the tape speed can be kept constant at 
this head. The circuit 1 6 controls, for example one of the 

15 motors 10 and 11 at a given moment, while the associ- 
ated reel functions as the take-up reel. Dependent on 
the direction of the tape travel, the two reels may func- 
tion as the take-up reel or as the supply reel. 
[0056] The principle of the angular velocity measuring 

20 device according to the invention will now be described 
with reference to an embodiment using slotted discs, 
which embodiment is shown diagrammatically in Fig. 2. 
This embodiment comprises an opaque disc 23 which, 
as is shown in Fig. 3, is provided with a large number of 

25 slits 24. All these slits, only some of which are shown in 
Fig. 3, are arranged in a ring 25 having an inner radius 
r and an outer radius R. During operation this disc ro- 
tates at the same speed as the object whose angular 
velocity must be measured. To this end the disc is se- 

30 cured to a roll 35. This roll may be the object itself , if this 
object is, for example a friction roll. The roll then rotates 
about a shaft 28 which is clamped in the roll and by 
means of which the roll is journalled. The object may 
also be arranged at some distance from the slotted disc 

35 23. In that case the shaft 28 is a drive shaft which is 
connected to the object. The shaft 28 may alternatively 
be a stationary shaft about which the roll rotates. 
[0057] A second opaque disc 29, which is also pro- 
vided with a large number of slits also arranged in a ring, 

40 is located opposite the slotted disc 23. The second slot- 
ted disc 29 may be identical to the first slotted disc 23, 
which is advantageous, inter aiia from a manufacturing 
technical point of view. The second slotted disc is sta- 
tionary. A radiation-guiding plate 30 having an oblique 

45 edge 31 is present below this disc and a conical reflector 
32 is arranged in the centre of plate 30. A radiation exit 
aperture 33 is located opposite this reflector and a radi- 
ation-sensitive detector 34 is arranged behind said ap- 
erture. 

50 [0058] The first slotted disc is irradiated from the top 
and the radiation passed through the slits 24 is incident 
on the second slotted disc 29 whose slits pass the radi- 
ation to the radiation-guiding plate 30. In this plate the 
radiation is guided towards the reflector 32 which re- 

55 fleets the radiation to the detector 34 wathe aperture 33. 
[0059] In the initial position of the slotted disc 23 its 
slits 24 are located, for example opposite the opaque 
parts 26 of the slotted disc 29 and a minimum quantity 
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of radiation is passed to the radiation-guiding plate 30. 
When the disc 23 is rotated, its slits will overlap to an 
increasing extent with those of the disc 29. If there is 
total overlap, the quantity of radiation which is passed 
to the radiation-guiding plate 30 is maximum and the 
output signal S Q of the detector 34 has a maximum val- 
ue. When the disc 23 is further rotated, the quantity of 
passed radiation decreases again to said minimum level 
and subsequently increases again to said maximum lev- 
el. When the disc 23 is rotated continuously, hence 
when the object is rotated, the output signal S 0 has a 
periodical, for example sinusoidal variation. The instan- 
taneous period frequency of this signal is proportional 
to the instantaneous angular velocity of the object. 
[0060] If the measuring radiation has a uniform inten- 
sity distribution, a rotation of the slotted disc 23 with re- 
spect to the slotted disc 29 will result in the same local 
intensity variation for each slit. 

[0061] An annular illumination is preferably used so 
that the available radiation is utilized as efficiently as 
possible. The inner and the outer radius of the illumina- 
tion ring shown diagrammatically by means of blocks 36 
in Fig. 2 are preferably equal to those of the rings 25 on 
the slotted discs 23 and 29 so that there is no loss of 
radiation and the rings are irradiated completely. More- 
over, there is minimal risk that radiation coming from the 
illumination ring can become interference radiation for 
the detector. If some tolerance is to be allowed in the 
mutual positioning of the slotted rings and the illumina- 
tion ring, it is preferable to make the width of the illumi- 
nation ring smaller than the width of the slotted rings. It 
is alternatively possible to make the width of the illumi- 
nation ring larger than that of the slotted rings so as to 
obtain a desired position tolerance. The illumination ring 
may be stationary or move with the roll 35 as is diagram- 
matically shown by means of the connections 37 in Fig. 
2. The illumination ring may be in the form of a lamp bent 
to a ring but is preferably realised in the form shown in 
Figs. 5, 6 and 6b. The radiation-guiding plate 30 is pref- 
erably made of transparent synthetic material such as 
polymethyl methacrylate which is inexpensive, has a 
good optical quality and can easily be processed. How- 
ever, the plate 30 may alternatively be made of glass. 
[0062] It has been assumed in the foregoing that the 
slotted disc 29 is stationary. The absolute value of the 
angular velocity of the object can then be measured. Un- 
der circumstances it may be desirable to measure the 
relative angular velocity of this object with respect to a 
reference, for example the angular velocity of another 
object. The slotted disc 29 may then be arranged to ro- 
tate and be driven by, for example the second object, or 
rotate at a constant reference speed. 
[0063] In the device according to the invention the 
functions of the slotted discs 23 and 29 may be inter- 
changed, i.e. the disc 29 is driven by the object and the 
disc 23 is stationary or rotates at a reference speed. 
[0064] To detect not only the speed of the object but 
also its direction of rotation, a measure, which is known 



perse in the field of optical displacement sensors, may 
be used in the device according to the invention. To this 
end a second ring with slits, in addition to a first ring with 
slits, is provided on one of the discs and a second de- 

5 tector is used which receives only radiation from the sec- 
ond slotted ring, while the first detector receives only 
radiation from the first slotted ring. Fig. 4 shows a part 
of a disc with two slotted rings 25, 25'. These rings have 
the same tangential period P. However, the slits 24 in 

10 the ring 25 are tangentially offset over 1 /4P with respect 
to the slits 24' in the ring 25'. The other slotted disc has 
one ring with slits which are long enough to cover both 
the slits 24 and the slits 24'. The other slotted disc may, 
however, alternatively have two rings with slits, the slits 

15 in the first ring being not offset with respect to those in 
the second ring. The output signals of the two detectors 
(not shown), one of which receives only radiation from 
the slits 24 and the other receives only radiation from 
the slits 24' exhibit a phase difference. By determining 

20 which of these signals is the leading signal, the direction 
of rotation of the disc 23, hence that of the object can 
be established. 

[0065] To render the measured signal independent of 
inaccuracies or imperfections in the device or its com- 
25 ponents, for example, the intensity of the radiation 
source can be modulated at a low frequency. This has 
the same effect as a modulation at a constant frequency 
of the angular velocity of the rotatable disc. Consequent- 
ly, a low-frequency modulation component will also be 
30 superimposed on the detector signal. This provides the 
possibility of eliminating the influence of said inaccura- 
cies or imperfections in, for example control circuit 16. 
[0066] Another possibility of obtaining a measuring 
signal which is independent of imperfections is the use 
35 of a second radiation beam or reference beam from the 
same radiation source or from a second radiation 
source, which beam follows the same path through the 
device as the measuring radiation but does not pass 
through the slotted rings and is received by a reference 
40 detector. By subtracting the signals of the measuring de- 
tector and the reference detector, a corrected measur- 
ing signal is obtained. 

[0067] The above-mentioned possibilities of: 

45 - a rotatable second disc with interruptions, 

detecting the direction of rotation by means of a sec- 
ond ring with interruptions on one of the discs, and 
obtaining a measuring signal which is independent 
of imperfections of the system 

50 

can be realised in all embodiments to be described here- 
inafter. 

[0068] Figs. 5, 6a and 6b show further constructive 
details of an embodiment of the measuring device in 
55 which the object is a friction roll which is driven, for ex- 
ample by a tape and is completely incorporated in the 
device. Fig. 5 is a cross-section, Fig. 6a is a perspective 
elevational view and Fig. 6b is also a perspective ele- 
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vational view of elements of the device. The roll 35 is a 
thick-walled hollow cylinder. A radiation-guiding plate 40 
having an oblique edge 57 and preferably made of PM- 
MA is secured to this roll. The radiation-guiding plate 
may alternatively be integral with the roll, as is shown in 
Fig. 5. The first slotted disc 23 is secured against the 
plate 40. The friction roll 35 incorporates a double- 
walled tube 42 which moves with this roll. The central 
aperture 43 of the tube 42 accommodates a shaft 44. 
When the roll is driven, the tube 42 and the shaft 44 also 
rotate. This shaft, whose ends are pointed, is journalled 
in a membrane 41 which fits in the central aperture of 
the slotted disc 29 and in a plate 45 in the illumination 
housing 46 which forms part of the illumination system. 
The roll 35 may not only be journalled by means of the 
pivot bearing shown in Fig. 5 but also by means of a ball 
bearing. A smooth bearing should be used so that the 
tape can easily drive the roll 35. The other components 
of the illumination system are the cavity between the in- 
ner and outer wall of the tube 42 and the radiation-guid- 
ing plate 40. 

[0069] The radiation housing comprises a compart- 
ment 47 for a radiation source 48, for example a light- 
emitting diode (LED) and a radiation guide 49 of, for ex- 
ample PMMA secured against this compartment. A lens 
50 for concentrating the radiation emitted by the source 
48 may be arranged at the transition between the com- 
partment 47 and the radiation guide 49. This lens is, for 
example a collimator lens. Only two diametrical periph- 
eral portions 51 and 52 of the measuring beam are 
shown by means of broken lines. The measuring beam 
radiation is reflected on the oblique end face 53 of the 
radiation guide via total internal reflection or through a 
reflection coating provided on this face. Radiation of the 
reflected measuring beam subsequently passes 
through the space between the inner wall and the outer 
wall of the tube 42 so that a beam having an annular 
cross-section is incident on the conical reflector 55. This 
reflector spreads the radiation in the horizontal plane 
over 360° and sends the radiation into the radiation- 
guiding plate 40. The oblique edge 57 of this plate re- 
flects the radiation as a beam having an annular cross- 
section to the slotted discs 23 and 29. The radiation 
passed by the slits in these discs is passed into the ra- 
diation-guiding plate 30 via the oblique edge 31 of this 
plate. Subsequently, the radiation is reflected by the 
conical reflector 32 in this plate towards the aperture 33. 
At the location of this aperture a further radiation guide 
60 is secured on the plate 30 for guiding the radiation, 
via reflection at the oblique side 61, to a detector 34 
which is arranged in a detection housing 65. A lens 66 
for concentrating the radiation on the detector may be 
arranged at the transition between this housing and the 
radiation guide 60. 

[0070] By using various radiation guides, the radiation 
path from the source 48 to the detector 34 is shut off 
from its surroundings so that no radiation from the 
source gets lost and no ambient radiation can be inci- 



dent on the detector. Consequently, a measuring signal 
is obtained which has a satisfactory signal-to-noise ratio 
and is not influenced by the surroundings. 
[0071] The light housing 46 with the plate 45 and the 

5 detection system with the slotted disc 29 are secured to 
a common support 70. Since the shaft 44 of friction roll 
35 and the slotted disc 23 are fixed on the plate 45 and 
the slotted disc 29, the slotted discs are journalled in a 
stable manner with respect to each other so that a stable 

10 and reliable measuring device is obtained. The angular 
velocity measuring device shown in Figs. 5, 6a and 6b 
may be very compact so that this device can easily be 
built in. 

[0072] In a realised embodiment of this device the 
15 slotted discs have a diameter of 1 cm. The period of the 
slit structure is approximately 80 jwn and the slits have 
a length of approximately 350 um The entire device has 
a volume of approximately 1 cm 3 . In the embodiment of 
Fig. 5 the radiation source and the detector are located 
20 in the same position, viewed in the horizontal direction. 
Consequently, these components can be provided on 
one printed circuit board which can be secured against 
the support 70, which is very advantageous from a con- 
structional point of view. 
25 [0073] Due to the large number of slits which can be 
provided on the discs, the resolving power of this device 
is approximately ten times larger than that of known an- 
gular velocity meters or tape speed meters. Due to the 
uniformity of the measuring radiation and the accuracy 
30 with which the device can be implemented, the accuracy 
with which the angular velocity can be determined is ap- 
proximately a hundred times larger than that of known 
angular velocity meters or tape speed meters. 
[0074] Fig. 7 shows a second embodiment of the tape 
35 speed measuring device. The components of this de- 
vice, which correspond to those of the device of Fig. 5, 
have the same reference numerals. The device of Fig. 
7 is distinguished from that of Fig. 5 in that there are no 
separate slotted discs and in that the rings 25 and 27 
40 with slits are provided in the radiation-guiding plates 40 
and 30. Moreover, the radiation-guiding plate 40 is inte- 
gral with the friction roll 35', and the assembly is made 
of a transparent synthetic material such as PMMA. The 
roll 35', which does not have a separate rotary shaft in 
45 this case, is journalled by means of ball bearings 80, 81 
instead of pivot bearings. The roll 35' has two hollow 
spaces 82 and 83 between the central part 84 through 
which the measuring radiation passes and the periph- 
eral parts 85 and 86. In the device of Fig. 7 the meas- 
50 uring radiation traverses the same path as in the device 
of Fig. 5. As compared with the device of Fig. 5, the de- 
vice of Fig. 7 has the advantage that it is more integrated 
and can be assembled more easily. 
[0075] The device of Fig. 7 is eminently suitable for 
55 use of different types of interruptions, for example 
grooves instead of slits. The fact is utilized that the ra- 
diation-guiding plates are total internal reflection plates, 
i.e. the radiation coupled into these plates remains 
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trapped in these plates by total internal reflection on 
smooth plate surfaces. Radiation can emerge from the 
plate only at those positions where smoothness devia- 
tions occur, for example where hillocks or grooves are 
provided in the plate surface. Radiation can enter such 
a radiation-guiding plate such as plate 30 through the 
same hillocks or grooves. 

[0076] Fig. 8 shows, in a tangential cross-section, 
parts of radiation-guiding discs 90 or 91 which are pro- 
vided with grooves 92 and 93 and can be used in the 
device of Fig. 7. Measuring radiation can emerge from 
the disc 90 via the grooves 92 and this radiation can 
enter the disc 91 via the grooves 93. The part of the 
radiation emerging wathe grooves 92 and coupled into 
the disc 93, which part can thus reach the detector, is 
dependent on the tangential positions of the grooves 92 
with respect to these positions of the grooves 93. 
[0077] The grooves may be provided in the discs by 
scratching the relevant disc surface with a sharp chisel 
or a needle. A simple and inexpensive method of ob- 
taining radiation-guiding discs with grooves or hillocks 
is the method starting from a master plate having a sur- 
face profile which is the mirror image of the desired pro- 
file and by making a print of this plate via a replica proc- 
ess. The disc is then simultaneously shaped and the 
groove pattern is provided. This replica process is emi- 
nently suitable for mass manufacture, hence for con- 
sumer uses. 

[0078] Fig. 9 shows diagrammatically an embodiment 
of the above-mentioned second class of devices for 
measuring the angular velocity of a roll. This roll 1 00 is 
secured to a first radiation-guiding disc 101 which 
moves with the roll. The second radiation-guiding disc 
is now an annular disc 102 which is secured, for exam- 
ple in a stationary manner on a support 103 in which 
also the detector 104 and possibly a lens 109 are pro- 
vided. The major difference between this embodiment 
and the embodiments described hereinbefore is that the 
patterns of interruptions 105 and 106 are provided on 
the edges of the discs, while the longitudinal directions 
of the interruptions are parallel with the shaft 1 07 about 
which the roll 100 rotates. The interruptions may be slits 
or surface deformations such as grooves. A radiation 
source 108, for example a LED which passes its radia- 
tion into this disc is arranged opposite the outer side of 
the disc 1 02. Due to the rotationally symmetrical shape 
of this disc, the radiation is rendered uniform. The radi- 
ation emerging from the disc 102 via the pattern of in- 
terruptions 106 enters the disc 101 via the pattern of 
interruptions 105. This radiation reaches a conical re- 
flector 55 which is arranged centrally in the disc 101 and 
reflects the radiation to the lens 109 and the detector 
placed behind it wathe face 110 of the disc 101 in the 
radiation-transmitting parts 111 , 112 of the support 103. 
During operation, the instantaneous quantity of radia- 
tion which is passed by the patterns of interruptions 1 06 
and 1 05, and hence a quantity of radiation on the detec- 
tor, is determined by the tangential positions of the in- 



terruptions of the pattern 106 with respect to those po- 
sitions of the interruptions of the pattern 105. Conse- 
quently, the instantaneous frequency of the detector 
output signal is proportional to the instantaneous angu- 
5 lar velocity of the roll 1 00 or of the instantaneous linear 
velocity of an object driving this roll, which object may 
be, for example a tape. 

[0079] The speed of revolution of a motor may also 
be directly measured by means of the device according 

10 to the invention, which device can be combined with the 
motor because it is very compact. Figs. 10a and 10b 
show an embodiment of such an assembly of motor and 
measuring device in a vertical and a horizontal cross- 
section, respectively. The shaft 121 projecting from the 

15 motor 120 is passed through a block 122 of a support 
123. This shaft is secured in a first radiation-guiding disc 
1 24 which thus moves with the motor shaft. The second 
radiation-guiding disc 125 is secured on the block 123. 
The two discs have annular patterns of interruptions 1 26 

20 and 127 which may be slits or, for example grooves. A 
radiation source 1 29, whose radiation is coupled intothe 
disc 1 25, possibly via a radiation guide 1 30, is arranged 
opposite a face 128 of the stationary radiation-guiding 
disc 125. Within this disc the radiation is rendered uni- 

25 form because of the rotationally symmetrical shape of 
this disc. After reflections on the oblique sides 1 31 , 1 32 
and 133 of the disc 125, the radiation is incident on the 
pattern 127. The radiation passed by this pattern enters 
the rotatable disc 124 wathe pattern 126 and is passed 

30 therein towards a conical reflector 1 33. The reflected ra- 
diation emerges from the disc 124 wathe face 134 and 
reaches the detector 1 35. The instantaneous frequency 
of the output signal of this detector is proportional again 
to the instantaneous angular velocity of the disc 124 and 

35 the motor 120. 

[0080] Figs. 1 1 a and 1 1 b show a second embodiment 
of a device in a vertical and a horizontal cross-section, 
respectively, with which the speed of revolution of a mo- 
tor can be measured directly. The shaft 121 projecting 

40 from the motor 120 is secured in a holder 140 which is 
connected to a first radiation-guiding disc 141 which 
moves with the shaft 121 . A second annular, radiation- 
guiding disc 1 42 is arranged around the first round disc 
1 41 , which second disc is secured to a support 1 43. The 

45 patterns of interruptions 1 44 and 1 45, which may be slits 
or grooves, are arranged on the outer edge of the disc 
1 41 and on the inner edge of the disc 1 42, respectively. 
The radiation source 147, for example a LED, is ar- 
ranged in the support 143 and passes its radiation into 

50 the disc 1 42, possibly w'a a radiation guide 1 48. The ra- 
diation path through this device is analog to that through 
the device of Fig. 9, in which the elements 1 49, 1 50 and 
1 51 in Fig. 1 1 a have the same functions as the elements 
55, 109 and 104 in Fig. 9. 

55 [0081] In order to further enhance the accuracy of the 
device, a reference beam may be used in addition to the 
measuring beam. The reference beam may be supplied 
by a separate radiation source, but preferably comes 
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from the source supplying the measuring beam. The ref- 
erence beam traverses the same components as the 
measuring beam, with the exception of the patterns of 
interruptions, and is received by a separate detector 
separately from the measuring beam. Before the meas- 
uring radiation reaches the reflecting side 57 of the disc 
40, a part of this measuring radiation may be coupled 
out of this disc as reference radiation in, for example, 
the device of Fig. 7 via, for example an annular groove 
in the disc or by means of a partially transparent reflector 
in the disc, and received by an extra detector arranged, 
for example in the disc 30. The measuring signal is now 
the difference between the output signals of the meas- 
uring detector and the reference detector. This signal is 
no longer influenced by possible inaccuracies of the 
components in the radiation path. 
[0082] Fig. 12 shows a preferred embodiment of the 
device with which the speed of revolution of a motor 1 20 
or of a friction roll 1 00 can be measured and which has 
a round disc 160 and an annular disc 161 . The disc 161 
constitutes the raised annular edge of a stationary, ra- 
diation-guiding disc 162 which, in a cross-section, is U- 
shaped. If the round disc is driven by a motor 120, the 
disc 162 is connected to the motor housing w'athe tu- 
bular connection piece 163. As is shown in Fig. 12, the 
lower surface 164 of the disc 162 is provided with a ra- 
diation source 175, for example a LED whose radiation 
enters the disc 162 via a window. This radiation is inci- 
dent on a conical reflector 169 which spreads the radi- 
ation in the horizontal plane through 360°. This radiation 
is reflected by the oblique faces 1 65 and 1 66 of the disc 
162 and then reaches a pattern 171 of interruptions in 
the annular disc portion 161. The inset D of Fig. 12 
shows a small portion of this pattern and of the opposite 
pattern 172 of interruptions in the driven disc 160. The 
pattern of interruptions may again be a pattern of 
grooves or a pattern of slits. The radiation through the 
patterns 171 and 172 is incident on a conical reflector 
168 which reflects the radiation and concentrates it to a 
round beam. This beam is incident via a window in the 
disc 1 60 on a detector 1 70 which is arranged on the up- 
per surface of the disc 162. 

[0083] It is alternatively possible to interchange the 
positions of the radiation source 175 and the detector 
1 70. Then the radiation traverses a path opposite to that 
shown in Fig. 12. 

[0084] A more homogeneous illumination of the pat- 
terns 171 and 172 can be obtained with the device of 
Fig. 12, as compared with the device shown in Figs. 9 
and 11a, 11b, because this radiation covers a longer 
path through the radiation-guiding disc and is reflected 
several times on the inner side of this disc. 
[0085] As already noted, the disc 160 may be driven 
by a friction roll instead of by a motor. Then the device 
of Fig. 1 2 may also be used for measuring linear veloc- 
ities, for example those of a tape driving the friction roll. 
[0086] Fig. 1 3 shows an embodiment of a tape scan- 
ning apparatus, for example for playing analog compact 



cassettes. Only the relevant components of the tape 
scanning apparatus of Fig. 1 are shown in Fig. 13. The 
motor 11 is intended to drive the take-up reel 9 so that 
the magnetic tape 2 is moved in the direction of the ar- 
5 row along the reproducing head 1 and the friction roll 
21. The output of the reproducing head 1 is coupled to 
an input of an A/D converter 200, an output of which is 
coupled to an input of a buffer memory 202. An output 
of the buffer memory 202 is coupled to an input of a D/ 
A converter 204, an output of which is coupled to an out- 
put terminal 206. The analog audio signal which is read 
from the tape 2 is available at the output terminal 206. 
[0087] First clock signal generator means in the form 
of a phase-locked loop 208 are present, which loop de- 
rives a first clock signal having a frequency t, from the 
tacho pulses of the device 20 comprising the friction roll 
21 . This clock frequency f 1 is presented to clock signal 
inputs 210 and 212 of the A/D converter 200 and the 
buffer memory 202, respectively. Since the frequency f-, 
of the tacho pulses is derived from the device 20, the 
value of the frequency f-, will vary with the frequency var- 
iations of the tacho pulses and thus with the variations 
of the speed at which the tape 2 is moved along the fric- 
tion roll 21. 

[0088] Second clock signal generator means are 
present in the form of a frequency oscillator 214 which 
is adapted to generate a second clock frequency having 
a fixed value f 2 . This clock frequency is presented to 
clock signal inputs 216 and 218 of the buffer memory 
202 and the D/A converter 204, respectively. Moreover, 
the buffer memory 202 has an output 220 for supplying 
a control signal which indicates the filling level of the 
buffer memory 202. To this end the buffer memory 202 
comprises detection means (not shown) for determining 
the filling level and for deriving the control signal in de- 
pendence thereon. The output 220 is coupled to an input 
224 of a motor control unit 222. Moreover, the output of 
the device 20 may be coupled to a second input 226 of 
the control unit 222. In dependence on the control sig- 
nals which are applied to the inputs 224 and 226, the 
motor control unit 222 supplies a motor control signal 
for the motor 11. The loop constituted by the feedback 
to the input 226 of the control unit 222 may then be con- 
sidered as a speed control loop, while the loop consti- 
tuted by the feedback to the input 224 of the control unit 
222 may be considered as a phase-locked loop. 
[0089] The tape scanning apparatus operates as fol- 
lows. The buffer memory 202 is intended to perform a 
time base correction on the information signal which is 
read by the head 1 . This signal is beset with time errors 
due to tape speed variations. Since the write clock fre- 
quency f-| is derived from the tacho pulses of the device 
20, this frequency is similarly dependent on these tape 
speed variations. Consequently, the signal of the fre- 
quency f-, read by the reproducing head 1 is sampled in 
the A/D converter 200 and also written into the buffer 
memory 202 at this frequency. If the tape travels at a 
faster speed, the frequency f-| will increase, and con- 



15 



20 



25 



30 



35 



40 



45 



50 



10 



19 



EP 0 646 796 B1 



20 



cal and rotationally symmetrical pattern (23,25; 
105,106;126,127;144,145;171,172) of elon- 
gated interruptions (24;92,93) in a disc face, 
the patterns of the two discs being opposite to 
5 each other; 

an illumination system for simultaneously illu- 
minating the complete area of each of the two 
patterns; and 
a detection system, 

10 

characterized in that the illumination system com- 
prises a radiation source (47; 1 08; 1 29; 1 47; 175) in 
the form of a diode (48) and a radiation guide 
(49,42,55,40; 1 02; 1 30, 1 25; 1 42; 1 62) wh ich con- 

15 verts the radiation of the source to an illumination 
pattern having a shape corresponding to the shape 
of the patterns, and in that the detection system 
comprises a radiation guide (30,60; 1 01 ,55; 
124,1 33;141,149;161, 168) for receiving radiation 

20 passing through the two patterns and coming from 
the illumination system and for guiding and concen- 
trating this radiation to a beam having a circular 
cross-section, and a single detector (65;34;135; 
1 51 ; 1 70) for converting the intensity variation of this 

25 beam into an electrical signal. 



versely. Since the samples are read at the fixed frequen- 
cy f 2 , the signal at the output terminal 206 is freed from 
the previously mentioned variations. 
[0090] If the tape travels at a faster speed ; more sam- 
ples of the information signal will thus be stored in the 
buffer memory 202 within one and the same time inter- 
val. If, on average, the write frequency t, is consequently 
higher than the read frequency f 2 , the buffer memory 
202 will overflow at a given moment. To prevent this, the 
control loop is provided from the output 220 to the motor 
control unit 222. This control loop ensures that the buffer 
memory 202 has such a filling level that the buffer mem- 
ory 202 is half full on average. If the tape is moved at 
such a speed that f-| is larger than f 2 , the filling level of 
the buffer memory 202 will become larger than 1 A Now 
such a control signal is applied to the motor control unit 
222 that the speed is slowed down. 
[0091] It will be obvious thatthe filling level will be low- 
er than V2 if the transport speed becomes too low. Con- 
sequently, the speed is increased by the control loop. 
[0092] A combined time base correction and tape 
speed control as described with reference to Fig. 13 is 
possible because the device 20 with the friction roll 21 
has such a large resolving power and is accurate and 
reliable. Moreover, the friction roll has the advantage 
that also in trick modes, in which the speed of the record 
carrier is (many times) higher than the nominal playback 
speed, the speed control still functions because the fric- 
tion roll is then still in contact with the magnetic tape 2. 
[0093] It is to be noted that the write frequency t, may 
also be given a fixed value. In that case the read fre- 
quency f 2 must be derived from the tacho pulses of the 
device 20. 

[0094] The invention has been described with refer- 
ence to its use as a tape speed meter in a tape scanning 
apparatus, but it may alternatively be used in other ap- 
paratuses in which the linear movement of an elongated 
object which can drive a friction roll is to be measured 
with great accuracy, for example in a plotter. As has also 
been described, the invention may alternatively be used 
for directly measuring the speed of revolution of a motor, 
for example a reel-driving motor in a tape scanning ap- 
paratus. Moreover, the invention can generally be used 
wherever an accurate and compact device is required 
for measuring rotation of components or objects. Exam- 
ples are robots, tools, angle sensors in anti-blocking 
brake systems in vehicles, etc. 



Claims 

1 . A device for measuring the angular velocity of a ro- 
tating object (21;35;100;121), which device com- 
prises: 

- a rotatable disc (23;40;90;101 ; 125; 141 ;160) 
and a second disc (29;30;91 ; 103; 124; 142; 
162), both discs being provided with a periodi- 



2. A device as claimed in Claim 1 , characterized in that 
the second disc (29) is arranged to be stationary. 

30 3. A device as claimed in Claim 1, characterized in that 
the second disc (29) is driven at a constant angular 
velocity. 

4. A device as claimed in Claim 1 , 2 or 3, characterized 



35 in that one of the patterns (25) is divided into a first 
and a second, periodical and rotationally symmet- 
rical sub-pattern of interruptions (24,24') whose pe- 
riods (P) are equal, the positions of the interruptions 
(24') of the second sub-pattern being offset over a 

40 distance which is equal to one-fourth of the period 
of the sub-patterns with respect to the positions of 
the interruptions (24) of the first sub-pattern, and in 
that a second detector is provided for receiving ra- 
diation passing through the second sub-pattern and 

45 the pattern (27) of the other disc (29). 

5. A device as claimed in Claim 1 , 2, 3 or 4, charac- 
terized in that one of the discs is a round radiation- 
guiding disc (101) whose pattern of interruptions 

50 (105) is provided on the outer edge of the disc and 
in that the other disc is an annular radiation-guiding 
disc (102) which is arranged around the other disc 
(101) and whose pattern of interruptions (106) is 
provided on the inner edge of the disc. 

55 

6. A device as claimed in Claim 5, characterized in that 
the illumination system is constituted by the annular 
disc (102) and a radiation source (108) located op- 
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posite the outer side of said disc, and in that the 
round disc (101) is provided with a conical reflector 
(55) and forms part of the radiation-collecting sys- 
tem (55,109,104). 

7. A device as claimed in Claim 5, characterized in that 
the annular disc is constituted by the raised (161) 
edge of a radiation-guiding disc (162) which is U- 
shaped in cross-section and is internally provided 
with a conical reflector (169), while one of its disc 
surfaces supports the radiation source (175) and 
the other disc surface supports the detector (170), 
and in that the round disc (160) is provided with a 
reflector. 

8. A device as claimed in Claim 1 , 2, 3 or 4, charac- 
terized in that the first and second discs are round 
discs (23,29;) which are arranged opposite each 
other and in that the patterns of interruptions (25,27) 
on these discs are annular patterns. 

9. A device as claimed in Claim 8, characterized in that 
the two discs are radiation-guiding discs (30,40), 
one of which (40) forms part of the illumination sys- 
tem and the other (30) forms part of the collecting 
system, and in that radiation is trapped within the 
discs due to total internal reflection, while radiation 
can emerge from the disc (40) associated with the 
illumination system via the pattern of interruptions 
(25) in said disc and radiation can enter the disc (30) 
associated with the collecting system w'athe pattern 
of interruptions (27) in said disc. 

10. A device as claimed in Claim 1,2,3, 4, 5, 6, 7, 8 or 
9, characterized in that the interruptions are consti- 
tuted by deformations (92;93) in a smooth disc sur- 
face. 

11. A device as claimed in Claim 1,2,3, 4, 5, 6, 7, 8 or 
9, characterized in that the interruptions are consti- 
tuted by transparent slits (24) in an opaque disc sur- 
face. 

12. A device as claimed in Claim 5, 6, 7, 8, 9, 10 or 11 , 
characterized in that at least one of the discs 
(101 , 102; 30,40;90,91;1 24,1 25;141, 142; 160, 161) 
is made of a transparent synthetic material. 

1 3. A device as claimed in Claim 8, characterized in that 
the discs (23,29) are opaque and the interruptions 
are constituted by slits (24) in said discs, and in that 
the illumination system (47,50,49,42,55,57) is 
adapted to supply a beam having an annular cross- 
section (36) whose inner radius is at least equal to 
and whose outer radius is at most equal to the cor- 
responding radii of the annular pattern of slits 
(25,27) of the first and the second disc (23,29). 



14. A device as claimed in Claim 13, characterized in 
that the illumination system successively comprises 
a radiation source (47), a first radiation guide (49) 
and a rotatable radiation-guiding disc (40) having 

5 an oblique reflecting edge (57) and being arranged 
proximate and parallel to the rotatable disc (23). 

15. A device as claimed in Claim 13 or 14, character- 
ized in that the composite detection system com- 

io prises a second radiation-guiding disc (30) having 
an oblique reflecting edge (31) and being arranged 
at the side of the second slotted disc (29) remote 
from the rotatable slotted disc (23), while a conical 
reflector (32) is centrally arranged in said second 

15 radiation-guiding disc (30). 

16. A device as claimed in Claim 15, characterized in 
that at least one of the two radiation-guiding discs 
(30,40) is made of a transparent synthetic material. 

20 

17. A device as claimed in Claim 15 or 16, character- 
ized in that a second radiation guide (60) for guiding 
the radiation from the conical reflector (32) to the 
detector (65) is arranged between the second radi- 
os ation-guiding disc (30) and the detector (65). 

18. A device as claimed in Claim 17, characterized in 
that the radiation source (47), the first radiation 
guide (49), the second radiation-guiding disc (30), 

30 the second radiation guide (60) and the detector 
(65) are arranged in a U shape and that a part (42) 
of the first radiation guide (49,42) constitutes the 
central portion of the U and has the shape of a hol- 
low tube for accommodating a rotary shaft (44). 

35 

19. A device as claimed in any one of the preceding 
Claims, characterized in that the rotating object is 
a friction roll (35) which is driven by a moving elon- 
gated object (2) and thus transforms the device into 

40 a linear velocity measuring device. 

20. A tape scanning apparatus provided with two reels 
(8,9) to be used as supply reel and take-up reel, a 
scanning head (1) arranged in the path covered by 

45 the tape (2) between the two reels and a tape speed 
sensor and a control circuit (208,202,204,222) for 
controlling the speed of the reel (9) functioning as 
the take-up reel, characterized in that the tape 
speed sensor is a device as claimed in Claim 1 9. 

50 

21. A tape scanning apparatus as claimed in Claim 20, 
further comprising 

a reproducing head (1) for reproducing an in- 
55 formation signal recorded on the tape (2), 

a buffer memory (202), an input of which is cou- 
pled to an output of the reproducing head and 
an output of which is coupled to an output ter- 
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minal (206) for supplying the information signal, 
first clock signal generator means (208) for 
generating and supplying a first clock signal (f-| ) 
having a first clockf requency at an output which 
is coupled to a write clock signal input of the 
buffer memory (202), said buffer memory being 
adapted to store the information signal in re- 
sponse to the first clock signal (f-,), 
second clock signal generator means (214) for 
generating and supplying a second clocksignal 
(f 2 ) having a second clock frequency at an out- 
put which is coupled to a read clock signal input 
of the buffer memory (202), said buffer memory 
being adapted to supply the information signal 
stored in the buffer memory at the output (206) 
in response to the second clock signal, one of 
the first or the second clock signal generator 
means (208,214) being adapted to generate a 
clock signal having a fixed clock frequency, 
detection means for determining a filling level 
of the buffer memory and for supplying a control 
signal at an output, which control signal is a 
measure of the filling level of the buffer memory 

characterized in that an output of the speed sensor 
(21 ) is coupled to an input of the other one (208) of 
the first or the second clock signal generator 
means, in that said other clock signal generator 
means (214) are adapted to derive a clock signal 
having a clock frequency in dependence upon the 
electric signal of the device, and in that the output 
of the detection means is coupled to an input of the 
control circuit (222) for controlling the speed of the 
take-up reel. 

22. A tape scanning apparatus as claimed in Claim 21 , 
characterized in that the tape scanning apparatus 
is of the analog type for reproducing an analog in- 
formation signal recorded on the tape (2), in that the 
apparatus comprises an A/D converter (200) which 
is arranged between the output of the reproducing 
head (1 ) and the input of the buffer memory (202), 
and a D/A converter (204) which is arranged be- 
tween the output of the buffer memory and the out- 
put terminal (206), in that the A/D converter (200) 
has a clock signal input which is coupled to the out- 
put of the first clock signal generator means and the 
D/A converter has a clock signal input which is cou- 
pled to the output of the second clock signal gener- 
ator means. 



Patentanspruche 

1. Einrichtung zur Messung der Drehgeschwindigkeit 
eines sich drehenden Gegenstandes (21; 35; 100; 
121), wobei diese Einrichtung die nachfolgenden 
Elemente umfasst: 



eine drehbare Scheibe (23: 40; 90;101; 125; 

141;160), und eine zweite Scheibe (29; 30; 91; 

1 03; 1 24; 1 42; 1 62), wobei die beiden Scheiben 

mit einem periodischen und rotationssymmetri- 
5 schen Muster (23, 25; 105. 106; 126, 127; 144, 

145; 171, 172) langlicher Unterbrechungen 

(24; 92, 93) in einer Scheibenflache versehen 

sind, wobei die Muster der beiden Scheiben 

einander entgegengesetzt sind; 
io - ein Beleuchtungssystem zum gleichzeitigen 

Beleuchten des gesamten Gebietes jedes der 

beiden Muster; und 

ein Detektionssystem, 

15 dadurch gekennzeichnet, dass das Beleuchtungs- 
system eine Strahlungsquelle ( 47; 108; 129; 147; 
175) in Form einer Diode (48) und ein Strahlungs- 
fuhrungselement (49; 42, 55, 40; 102; 130, 125; 
1 42; 1 62) aufweist das die Strahlung von der Quel- 
le le in ein Beleuchtungsmuster mit einer Form ent- 
sprechend derder Muster umwandelt, und dass das 
Detektionssystem durch ein Strahlungsfuhrungs- 
element (30, 60; 101, 55; 124, 133; 141, 149; 161, 
1 68) gebildet ist zum Empfangen von Strahlung, die 
25 durch die zwei Muster hindurchgeht und von dem 
Beleuchtungssystem herruhrt, undzumFuhren und 
Konzentrieren dieser Strahlung zu einem Strahlen- 
bundel mit einem kreisrunden Querschnitt, und ei- 
nen einzigen Detektor (65; 34; 135; 151; 170) zum 
30 Umwandeln der Intensitatsanderung dieses Strah- 
lenbundels in ein elektrisches Signal. 

2. Einrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die zweite Scheibe (29) stationar an- 

35 geordnet ist. 

3. Einrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die zweite Scheibe (29) mit einer 
konstanten Winkelgeschwindigkeit angetrieben 

40 wird. 

4. Einrichtung nach Anspruch 1 , 2 oder 3, dadurch ge- 
kennzeichnet, dass eines der Muster (25) in ein er- 
stes und ein zweites, periodisches und rotations- 

45 symmetrisches Teilmuster von Unterbrechungen 
(24, 24') aufgeteilt ist, wobei die Perioden (P) dieser 
Teilmuster einander entsprechen, wobei die Lagen 
der jeweiligen Unterbrechungen (24') des zweiten 
Teilmusters uber einen Abstand entsprechend ei- 

50 nem Viertel der Periode der Teilmuster gegenuber 
den Lagen der Unterbrechungen (24) des ersten 
Teilmusters verschoben sind und dass ein zweiter 
Detektor vorgesehen ist zum Auffangen der durch 
das zweite Teilmuster und das Muster (27) der an- 

55 deren Scheibe (29) hindurchgehenden Strahlung. 

5. Einrichtung nach Anspruch 1 , 2, 3 oder 4, dadurch 
gekennzeichnet, dass eine der Scheiben eine kreis- 
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runde Strahlenfuhrungsscheibe (101) ist, deren 
Muster von Unterbrechungen (1 05) auf der AuRen- 
seite angebracht ist und dass die andere Scheibe 
eine ringformige Strahlenfuhrungsscheibe (102) ist, 
die um die andere Scheibe (101) vorgesehen ist 
und deren Muster von Unterbrechungen (106) auf 
der Innenscheibenseite vorgesehen ist. 

6. Einrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, dass das Beleuchtungssystem durch die 
ringformige Scheibe (1 02) und eine gegenuberdem 
AuRenrand derselben liegende Strahlungsquelle 
(1 08) gebildet wird und dass die kreisrunde Scheibe 
(101) mit einem konusformigen Reflektor (55) ver- 
sehen ist und einen Teil des Strahlungssammelsy- 
stems (55, 109, 104) bildet. 

7. Einrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, dass die ringformige Scheibe durch den 
Stehrand (161) einer im Schnitt U-formigen Strah- 
lenfuhrungsscheibe (162) gebildet wird, die inner- 
lich mit einem konusformigen Reflektor (169) ver- 
sehen ist und wobei eine der Scheibenoberflachen 
die Strahlungsquelle (175) tragt und die andere 
Scheibenoberflache den Detektor (170) tragt und 
dass die kreisrunde Scheibe (160) mit einem Re- 
flektor versehen ist. 

8. Einrichtung nach Anspruch 1 , 2, 3 oder 4, dadurch 
gekennzeichnet, dass die erste und die zweite 
Scheibe kreisrunde Scheiben (23, 29) sind, die ge- 
genuber einander vorgesehen sind und dass die 
Muster von Unterbrechungen (25, 27) auf diesen 
Scheiben ringformige Muster sind. 

9. Einrichtung nach Anspruch 8, dadurch gekenn- 
zeichnet, dass die zwei Scheiben Strahlenfuh- 
rungsscheiben (30, 40) sind, von denen eine einen 
Teil des Beleuchtungssystems bildet und die ande- 
re (30) einen Teil des Sammelsystems bildet und 
dass in den Scheiben Strahlung eingeschlossen 
bleibt durch Totalreflexion und wobei uber das Mu- 
ster von Unterbrechungen (25)inderdem Beleuch- 
tungssystem zugeordneten Scheibe Strahlung aus 
dieser Scheibe (40) austreten kann und uber das 
Muster von Unterbrechungen (27) in der dem Sam- 
melsystem zugeordneten Scheibe Strahlung in die- 
se Scheibe (30) eintreten kann. 

10. Einrichtung nach Anspruch 1,2,3, 4, 5, 6, 7, 8 oder 
9, dadurch gekennzeichnet, dass die Unterbre- 
chungen durch Verformungen (92; 93) in einer wei- 
chen Scheiboberflache gebildet sind. 

11. Einrichtung nach Anspruch 1 , 2, 3, 4, 5, 6, 7, 8 oder 
9, dadurch gekennzeichnet, dass die Unterbre- 
chungen durch transparente Schlitze (24) in einer 
undurchsichtiogen Scheibenoberflache gebildet 



sind. 

12. Einrichtung nach Anspruch 5, 6, 7, 8, 9, 10 oder 11 , 
dadurch gekennzeichnet, dass wenigstens eine der 

5 Scheiben (101, 102; 30, 40; 90, 91; 124, 125; 141, 

142; 160, 161 ) aus einem transparenten Kunststoff 
hergestellt ist. 

13. Einrichtung nach Anspruch 8, dadurch gekenn- 
io zeichnet, dass die Scheiben undurchsichtig sind 

und die Unterbrechungen durch Schlitze (24) in die- 
sen Scheiben gebildet sind, und dass das Beleuch- 
tungssystem (47, 50, 49, 42, 55, 57) dazu einge- 
richtet ist, ein Bundel zu liefern mit einem ringformi- 
15 gen Querschnitt (36), dessen Innenradius minde- 
stens und dessen AuRenradium hochstens den ent- 
sprechenden Radien des ringformigen Musters von 
Schlitzen (25, 27) der ersten und zweiten Scheibe 
(23, 29) entspricht. 

20 

14. Einrichtung nach Anspruch 13, dadurch gekenn- 
zeichnet, dass das Beleuchtungssystem nachein- 
ander eine Strahlungsquelle (47), ein erstes Strah- 
lungsfuhrungselement (49) und eine in der Nahe 

25 der drehbaren Scheibe (23) und parallel dazu vor- 
gesehene, drehbare Strahlungsfuhrungsscheibe 
(40) mit einem schragen reflektierenden Rand (57) 
aufweist. 

30 15. Einrichtung nach Anspruch 13 oder 14, dadurch ge- 
kennzeichnet, dass das zusammengesetzte Detek- 
tionssystem weiterhin eine auf der von der drehba- 
ren Schlitzscheibe (29) abgewandten Seite der 
zweiten Schlitzscheibe (23) angeordnete, zweite 

35 Strahlungsfuhrungsscheibe (30) mit einem schra- 
gen reflektierenden Rand (31) aufweist, wobei in 
dieser Scheibe zentral ein konusformiger Reflektor 
angeordnet ist. 

40 16. Einrichtung nach Anspruch 15, dadurch gekenn- 
zeichnet, dass wenigstens eine der zwei Strahlen- 
fuhrungsscheiben (30, 40) aus einem transparen- 
ten Kunststoff hergestellt ist. 

45 1 7. Einrichtung nach Anspruch 1 5 oder 1 6, dadurch ge- 
kennzeichnet, dass zwischen der zweiten Strahlen- 
fuhrungsscheibe (30) und dem Detektor (65) ein 
zweites Strahlenfuhrungselement (60) vorgesehen 
ist zum Fuhren von dem konusformigen Reflektor 

50 (32) herruhrender Strahlung zu dem Detektor (65). 

18. Einrichtung nach Anspruch 17, dadurch gekenn- 
zeichnet, dass die Strahlungsquelle (47), das erste 
Strahlenfuhrungselement(49), die zweite Strahlen- 
55 fuhrungsscheibe (30), das zweite Strahlenfuh- 
rungselement (60) und der Detektor (65) in einer U- 
Form gegliedert sind und dass ein Teil (42) des er- 
sten Strahlenfuhrungselementes (49, 42) den Steg 
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des U bildet und die Form eines hohlen Rohrs hat 
zum Aufnehmen einer Achse (44). 

19. Einrichtung nach einem der vorstehenden Anspru- 
che, dadurch gekennzeichnet, dass der sich dre- 
hende Gegenstand eine Mitlaufrolle (35) ist, die von 
einem beweglichen langlichen Gegenstand (2) an- 
getrieben wird und auf diese Weise die Einrichtung 
zu einer linearen Geschwindigkeitsmesseinrich- 
tung transform iert. 

20. Bandabtastgerat mit zwei Haspeln (8, 9), die als Ab- 
wickelhaspel und Aufwickelhaspel verwendet wer- 
den, wobei ein Abtastkopt (1 ) in dem Weg vorgese- 
hen ist, den das Band (2) zwischen den beiden Has- 
peln zurucklegt, und mit einer Bandgeschwindig- 
keitsregelschleife (108, 202, 204, 222), die einen 
Bandgeschwindigkeitsaufnehmer und eine Steuer- 
schaltung umfasst zur Regelung der Geschwindig- 
keit der Haspel (9) , die als Aufwickelhaspel wirk- 
sam ist, dadurch gekennzeichnet, dass der Band- 
geschwindigkeitssensor eine Einrichtung nach An- 
spruch 1 9 ist. 

21. Bandabtastgerat nach Anspruch 20, das weiterhin 
die nachfolgenden Elemente aufweist: 

einen Wiedergabekopf (1) zum Wiedergeben 
eines auf dem Band (2) aufgezeichneten Infor- 
mationssignals, 

einen Pufferspeicher (202), von dem ein Ein- 
gang mit einem Ausgang des Wiedergabekop- 
fes gekoppelt ist, und von dem ein Ausgang mit 
einer Ausgangsklemme (206) zum Liefern des 
Informationssignals gekoppelt ist, 
erste Taktsignalerzeugungsmittel (208) zum 
Erzeugen und an einem Ausgang Liefern eines 
ersten Taktimpulssignals (f-,) mit einer ersten 
Taktimpulsfrequenz, wobei dieser Ausgang mit 
einem Einlesetaktimpulssignaleingang des 
Pufferspeichers (202) gekoppelt ist, wobei der 
Pufferspeicher dazu eingerichtet ist, in Reakti- 
on auf das erste Taktimpulssignal (f^ das Infor- 
mationssignal zu speichern, 
zweite Taktimpulssignalerzeugungsmittel 
(214) zum Erzeugen und an einem Ausgang 
Liefern eines zweiten Taktimpulssignals (f 2 ) mit 
einer zweiten Taktimpulsfrequenz, wobei der 
Ausgang mit einem Auslesetaktimpulssignal- 
eingang des Pufferspeichers (202) gekoppelt 
ist, wobei der Pufferspeicher zum in Reaktion 
auf das zweite Taktimpulssignal Liefern des in 
dem Pufferspeicher gespeicherten Informati- 
onssignals an einem Ausgang (206), wobei ei- 
nes der ersten oder der zweiten Taktimpulssi- 
gnalerzeugungsmittel (208, 214) dazu einge- 
richtet ist, ein Taktimpulssignal mit fester Takt- 
impulsfrequenz zu erzeugen, 



Detektionsmittel zum Ermitteln eines Fullgra- 
des des Pufferspeichers und zum an einem 
Ausgang Liefern eines Steuersignals, das ein 
MaB ist fur den Fullgrad des Pufferspeichers, 

5 dadurch gekennzeichnet, dass ein Ausgang 

des Geschwindigkeitssensors (21) mit einem 
Eingang der anderen (208) der ersten oder der 
zweiten Taktimpulssignalerzeugungsmittel ge- 
koppelt ist, dass die genannten anderen Takt- 

io impulssignalerzeugungsmittel (214) dazu ein- 

gerichtet sind, ein Taktimpulssignal mit einer 
Taktimpulsfrequenz in Abhangigkeit von dem 
elektrischen Signal der Einrichtung herzuleiten, 
und dass der Ausgang der Detektionsmittel mit 

15 einem Eingang der Steuerschaltung (222) zum 

Regeln der Geschwindigkeit der Aufwickelhas- 
pel gekoppelt ist. 

22. Bandabtastgerat nach Anspruch 21, dadurch ge- 

20 kennzeichnet, dass das Bandabtastgerat vom ana- 
logen Typ ist zum Wiedergeben eines auf dem Band 
(2) aufgezeichneten analogen Informationssignals, 
dass das Gerat einen Analog-Digitalwandler (200) 
aufweist, der zwischen dem Ausgang des Wieder- 

25 gabekopfes (1) und dem Eingang des Pufferspei- 
chers (202) vorgesehen ist, und einen Digital-Ana- 
logwandler (204), der zwischen dem Ausgang des 
Pufferspeichers und der Ausgangsklemme (206) 
vorgesehen ist, dass der Analog-Digitalwandler 

30 (200) einen Taktimpulseingang hat, der mit dem 
Ausgang der ersten Taktimpulssignalgeneratormit- 
tel gekoppelt ist und der Digital-Analogwandler ei- 
nen Taktimpulssignaleingang hat, der mit dem Aus- 
gang der zweiten Taktimpulssignalerzeugungsmit- 

35 tel gekoppelt ist 



Revendi cat ions 

40 1. Dispositif pour mesurer la Vitesse angulaired'unob- 
jet en rotation (21 ;35;100;121), lequel dispositif 
comprend : 

un disque rotatif (23;40;90;101 ;125;1 41 ;160) 
45 et un deuxieme disque (29;30;91 ;103;124;142; 

162), les deux disques etant pourvus d'une 
configuration periodique et symetrique en rota- 
tion (23,25; 1 05, 1 06; 1 26, 1 27; 1 44, 1 45; 
171,172) d'interruptions oblongues (24;92,93) 
50 dans une face de disque, les configurations pe- 
riodiques des deux disques etant Tune en face 
de I'autre; 

un systeme d'eclairage pour eclairer simultane- 
ment la totalite de la zone de chacun des deux 
55 configurations, et 

un systeme de detection, 

caracterise en ce que le systeme d'eclairage com- 
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prend une source de rayonnement (47;108;129; 
147;175)ayant la forme d'une diode (48) et un guide 
de rayonnement (49,42,55,40; 1 02; 1 30, 1 25; 1 42; 
162) qui convertit le rayonnement de la source en 
une configuration d'eclairage ayant une forme cor- 
respondant a la forme des configurations periodi- 
ques, et en ce que le systeme de detection com- 
prend un guide de rayonnement (30,60; 101 ,55; 
124, 133; 141, 149; 161, 168) pour recevoir un rayon- 
nement traversant les deux configurations periodi- 
ques et provenant du systeme d'eclairage et pour 
guider et concentrer ce rayonnement en un fais- 
ceau de section transversale circulaire, et un seul 
detecteur (65; 34; 135; 151; 170) pour convertir la va- 
riation d'intensite de ce faisceau en un signal elec- 
trique. 

2. Dispositif suivant la revendication 1 , caracterise en 
ce que le deuxieme disque (29) est agence de ma- 
niere a etre fixe. 

3. Dispositif suivant la revendication 1 , caracterise en 
ce que le deuxieme disque (29) est entraTne a une 
vitesse angulaire constante. 

4. Dispositif suivant la revendication 1, 2 ou 3, carac- 
terise en ce que I'une des configurations periodi- 
ques (25) est divisee en une premiere et une 
deuxieme sous-configurations periodiques et sy- 
metriques en rotation d'interruptions (24,24') dont 
les periodes (P) sont egales, les positions des in- 
terruptions (24') de la deuxieme sous-configuration 
etant decalees d'une distance qui est egale a un 
quart de la periode des sous-configurations par rap- 
port aux positions des interruptions (24) de la pre- 
miere sous-configuration, et en ce qu'un deuxieme 
detecteur est prevu pour recevoir un rayonnement 
traversant la deuxieme sous-configuration et la 
configuration (27) de I'autre disque (29). 

5. Dispositif suivant la revendication 1 , 2, 3 ou 4, ca- 
racterise en ce que I'un des disques est un disque 
rondde guidage de rayonnement (101) dont la con- 
figuration d'interruptions (105) est prevue sur le 
bord externe du disque et en ce que I'autre disque 
est un disque annulaire de guidage de rayonne- 
ment (1 02) qui est dispose autour de I'autre disque 
(101) et dont la configuration d'interruptions (106) 
est prevue sur le bord interne du disque. 

6. Dispositif suivant la revendication 5, caracterise en 
ce que le systeme d'eclairage est constitue par le 
disque annulaire (102) et une source de rayonne- 
ment (1 08) situee en face du cote externe dudit dis- 
que, et en ce que le disque rond (101) est pourvu 
d'un reflecteur conique (55) etfait partiedu systeme 
de captation de rayonnement (55 ; 109,104). 



7. Dispositif suivant la revendication 5, caracterise en 
ce que le disque annulaire est constitue par le bord 
dresse (161) d'un disque de guidage de rayonne- 
ment (1 62) dont la section transversale est en forme 

5 de U et qui est pourvu a I'interieur d'un reflecteur 
conique (169), tandis que I'une de ses surfaces de 
disque supporte la source de rayonnement (175) et 
I'autre surface de disque supporte le detecteur 
(1 70), et en ce que le disque rond (1 60) est pourvu 

io d'un reflecteur. 

8. Dispositif suivant la revendication 1 , 2, 3 ou 4, ca- 
racterise en ce que le premier et le deuxieme dis- 
ques sont des disques ronds (23,29) qui sont dis- 

15 poses I'un en face de I'autre et en ce que les confi- 
gurations d'interruptions (25,27) sur ces disques 
sont des configurations annulaires. 

9. Dispositif suivant la revendication 8, caracterise en 
20 ce que les deux disques sont des disques de gui- 
dage de rayonnement (30,40), dont I'un (40) fait 
partie du systeme d'eclairage et I'autre (30) fait par- 
tie du systeme de captation, tandis que du rayon- 
nement peut emerger du disque (40) associe au 

25 systeme d'eclairage par I'intermediaire de la confi- 
guration d'interruptions (25) dans ledit disque et le 
rayonnement peut penetrer dans le disque (30) as- 
socie au systeme de captation par I'intermediaire 
de la configuration d'interruptions (27) dans ledit 
30 disque. 

10. Dispositif suivant la revendication 1, 2, 3, 4, 5, 6, 7, 
8 ou 9, caracterise en ce que les interruptions sont 
constitutes par des deformations (92;93) dans une 

35 surface de disque lisse. 

11. Dispositif suivant la revendication 1, 2, 3, 4, 5, 6, 7, 
8 ou 9, caracterise en ce que les interruptions sont 
constitutes par des f entes transparentes (24) dans 

40 une surface de disque opaque. 

12. Dispositif suivant la revendication 5 ; 6, 7, 8, 9, 10 
ou 11 , caracterise en ce qu'au moins I'un des dis- 
ques (101 ,102:30,40:90,91; 124,125:141,142; 

45 160,161) est fait d'un materiau synthetique transpa- 
rent. 

13. Dispositif suivant la revendication 8, caracterise en 
ce que les disques (23,29) sont opaques et les in- 

50 terruptions sont constitutes par des fentes (24) 
dans lesdits disques, et en ce que le systeme 
d'eclairage (47,50,49,42,55,57) est propre afournir 
un faisceau de section transversale annulaire (36) 
dont le rayon interne est au moins egal aux rayons 
55 correspondants de la configuration annulaire de 
fentes (25,27) du premier et du deuxieme disques 
(23,29) et dont le rayon externe est au plus egal a 
ceux-ci. 



9. 
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14. Dispositif suivant la revendication 13, caracterise 
en ce que le systeme d'eclairage comprend succes- 
sivement une source de rayonnement (47), un pre- 
mier guide de rayonnement (49) et un disque de 
guidage de rayonnement rotatif (40) comportant un 5 
bord reflechissant oblique (57) et dispose a proxi- 
mite et parallelement au disque rotatif (23). 

15. Dispositif suivant la revendication 13 ou 14, carac- 
terise en ce que le systeme de detection composite 10 
comprend un deuxieme disque de guidage de 
rayonnement (30) comportant un bord reflechissant 
oblique (31 ) et dispose au niveau du cote du deuxie- 
me disque a fentes (29) a distance du disque a fen- 

tes rotatif (23), tandis qu'un reflecteur conique (32) ?5 
est dispose en position centrale dans ledit deuxie- 
me disque de guidage de rayonnement (30). 

16. Dispositif suivant la revendication 15, caracterise 

en ce qu'au moins Tun des deux disques de guidage 20 
de rayonnement (30,40) est fait d'un materiau syn- 
thetique transparent. 

17. Dispositif suivant la revendication 15 ou 16, carac- 
terise en ce qu'un deuxieme guide de rayonnement 25 
(60) pour guider le rayonnement du reflecteur coni- 
que (32) vers le detecteur (65) est dispose entre le 
deuxieme disque de guidage de rayonnement (30) 

et le detecteur (65). 

30 

18. Dispositif suivant la revendication 17, caracterise 
en ce que la source de rayonnement (47), le pre- 
mier guide de rayonnement (49), le deuxieme dis- 
que de guidage de rayonnement (30), le deuxieme 
guide de rayonnement (60) et le detecteur (65) sont 35 
disposes en U et en ce qu'une partie (42) du premier 
guide de rayonnement (49, 42) constitue la partie 
centrale du U et a la forme d'un tube creux pour re- 
cevoir un arbre rotatif (44). 

40 

19. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, caracterise en ce que I'objet ro- 
tatif est un galet de friction (35) qui est entrame par 
un objet oblong en mouvement (2) et transforme 
ainsi le dispositif en un dispositif de mesure de vi- 45 
tesse lineaire. 

20. Appareil de balayage de bande pourvu de deux bo- 
bines (8,9) a utiliser comme bobine debitrice et bo- 
bine receptrice, une tete de balayage (1 ) disposee 50 
sur le trajet couvert par la bande (2) entre les deux 
bobines et un capteur de Vitesse de bande et un 
circuit de commande (208,202,204,222) pour con- 
troler la Vitesse de la bobine (9) fonctionnant com- 
me bobine receptrice ; caracterise en ce que le cap- 55 
teur de vitesse de bande est un dispositif suivant la 
revendication 19. 



21. Appareil de balayage de bande suivant la revendi- 
cation 20, comprenant en outre: 

une tete de reproduction (1 ) pour reproduire un 
signal d'information enregistre sur la bande (2); 
une memoire tampon (202), dont une entree 
est couplee a une sortie de la tete de reproduc- 
tion et dont une sortie est couplee a une borne 
de sortie (206) pourfournir le signal d'informa- 
tion; 

des premiers moyens de production de signal 
d'horloge (208) pour produire et fournir un pre- 
mier signal d'horloge (f-,) presentant une pre- 
miere frequence d'horloge a une sortie qui est 
couplee a une entree de signal d'horloge d'ecri- 
ture de la memoire tampon (202), ladite memoi- 
re tampon etant propre a memoriser le signal 
d'information en reaction au premier signal 
d'horloge (f-,); 

des deuxiemes moyens de production de si- 
gnal d'horloge (214) pour produire et fournir un 
deuxieme signal d'horloge (f 2 ) presentant une 
deuxieme frequence d'horloge a une sortie qui 
est couplee a une entree de signal d'horloge de 
lecture de la memoire tampon (202), ladite me- 
moire tampon etant propre a fournir le signal 
d'information memorise dans la memoire tam- 
pon a la sortie (206) en reaction au deuxieme 
signal d'horloge, I'un des premiers ou des 
deuxiemes moyens de production de signal 
d'horloge (208, 214) etant propres a produire 
un signal d'horloge presentant une frequence 
d'horloge fixe, et 

des moyens de detection pour determiner un 
niveau de remplissage de la memoire tampon 
et pour fournir un signal de commande a une 
sortie, lequel signal de commande est une me- 
sure du niveau de remplissage de la memoire 
tampon, 

caracterise en ce qu'une sortie du capteur de Vites- 
se (21) est couplee a une entree de I'autre (208) 
des premiers ou des deuxiemes moyens de produc- 
tion de signal d'horloge, en ce que lesdits autres 
moyens de production de signal d'horloge (214) 
sont propres a deriver un signal d'horloge presen- 
tant une frequence d'horloge en fonction du signal 
electrique du dispositif, et en ce que la sortie des 
moyens de detection est couplee a une entree du 
circuit de commande (222) pour controler la vitesse 
de la bobine receptrice. 

22. Appareil de balayage de bande suivant la revendi- 
cation 21, caracterise en ce que I'appareil de ba- 
layage de bande est du type analogique pour repro- 
duire un signal d'information analogique enregistre 
sur la bande (2), en ce que I'appareil comprend un 
convertisseur A/N (200) qui est dispose entre lasor- 
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tie de la tete de reproduction (1) et I'entree de la 
memoire tampon (202), et un convertisseur N/A 
(204) qui est dispose entre la sortie de la memoire 
tampon et la borne de sortie (206), en ce que le con- 
vertisseur A/N (200) comporte une entree de signal 5 
d'horloge qui est couplee a la sortie des premiers 
moyens de production de signal d'horloge et le con- 
vertisseur A/N comporte une entree de signal d'hor- 
loge qui est couplee a la sortie des deuxiemes 
moyens de production de signal d'horloge. io 
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